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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United. 
States. 

1. Claims 12, 14, 16, 17, and 19 rejected under 35 U.S.C. 102(b) as being 
anticipated by Elenius et al (U.S. Patent #6287893), hereafter known as Elenius. 

i. With respect to claim 12, Elenius teaches a semiconductor chip 
having an integrated circuit (Fig. 2, 12 and Col 6 Ln 5-7) and a pad 
electrically connected to the integrated circuit (Fig. 2, 18), a wiring layer 
electrically connected to the pad and having a concave portion, the 
concave portion being formed in such a way that an angle between as 
osculating plane at any point of a surface of the concave portion and a top 
surface of the wiring layer, with the angle defined outside the concave 
portion, is 90° (Fig. 2, 30), an external terminal joined to the concave 
portion of the wiring layer (Fig. 2, 28), a resin layer provided on the wiring 
layer, the resin layer having a through hole, the through hole and the 
concave portion overlapping each other (Fig. 2, 33 and Col 7 Ln 53). 

ii. With respect to claim 14, the concave portion has a width that 
decreases with a depth of the concave portion (Fig. 2, 30). 

iii. With respect to claim 16, Elenius teaches that the external terminal 
contacts the through hole in the resin layer (Fig. 2, 28). 
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iv. With respect to claim 17, Elenius teaches a stress relief layer 
formed above the semiconductor chip wherein the wiring layer is formed 
above the stress relief layer (Fig. 2, 24). 

v. With respect to claim 19, Elenius teaches a circuit board including 
the semiconductor device according to claim 12 (Col 9 Ln 57). 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 18, 20, 21 , 23, 25-27 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Elenius, in view of Kuwabara et al (U.S. PG Pub.#20020008320). 

vi. With respect to claim 18, Elenius teaches all of the limitations of 

claim 12, but does not teach that the resin layer is formed of a solder 

resist. Kuwabara teaches a resin layer formed of a solder resist 

(Paragraph 108). It would have been obvious to one of ordinary skill in the 

art at the time the invention was made to provide the package of Elenius 

with a solder resist layer as taught by Kuwabara in order to protect the 

wiring layer. 
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vii. With respect to claim 20, Elenius teaches all of the limitations of 
claim 12, but does not teach an electronic instrument including the 
semiconductor device according to claim 12. Kuwabara teaches an 
electronic instrument (Fig. 21 , 1200). It would have been obvious to one 
of ordinary skill in the art at the time the invention was made to use the 
semiconductor package of Elenius in an electronic device as taught by 
Kuwabara in order to make a functioning and usable device. 

viii. With respect to claims 21, 23, and 25-27, Elenius teaches a 
semiconductor chip having an integrated circuit (Fig. 2, 12 and Col 6 Ln 5- 
7) and a pad electrically connected to the integrated circuit (Fig. 2, 18), 

a wiring layer electrically connected to the pad and having a 
concave portion, the concave portion being formed in such a way that an 
angle between as osculating plane at any point of a surface of the 
concave portion and a top surface of the wiring layer, with the angle 
defined outside the concave portion, is 90° (Fig. 2, 30), 

an external terminal joined to the concave portion of the wiring layer 
(Fig. 2, 28), a resin layer provided on the wiring layer, the resin layer 
having a through hole, the through hole and the concave portion 
overlapping each other (Fig. 2, 33 and Col 7 Ln 53), 

a concave portion has a width that decreases with a depth of the 
concave portion (Fig. 2, 30), 
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an external terminal contacts the through hole in the resin layer 
(Fig. 2, 28), 

and a stress relief layer formed above the semiconductor chip 
wherein the wiring layer is formed above the stress relief layer (Fig. 2, 24). 
Elenius does not teach that there is a plurality of semiconductor packages 
disposed on a single wafer, or a resin layer formed of a solder resist. Kuwabara 
teaches a plurality of semiconductor packages disposed on single wafer (Fig. 1), 
and a solder resist layer (Paragraph 108). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to provide a plurality of 
semiconductor packages as taught by Elenius on a single wafer as taught by 
Kuwabara in order to lower manufacturing costs, and to provide a solder resist 
layer on the package of Elenius as taught by Kuwabara in order to protect the 
wiring layer. 



3. Claims 1, 2, 5, 7, 8, 9, 10, and 13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Elenius, in view of Iwasaki (U.S. PG Pub #20020167013). 

ix. With respect to claims 1, 2, 5, 7, 8, 9, and 10, Elenius teaches the 
formation of a wiring layer (Fig. 2, 30) on a semiconductor substrate 
having an integrated circuit (Fig. 2, 12 and Col 6 in 5-7) and a pad 
electrically connected to the integrated circuit (Fig. 2, 18), the wiring layer 
being electrically connected to the pad, the formation of a resin layer 
covering the wiring layer (Fig. 2, 33 and Col 7 Ln 53), forming a second 
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concave portion in the wiring layer in such a way that an angle between an 
osculating plane at any point of a surface of the second concave portion 
and a top surface of the wiring layer; with the angle being defined outside 
the second concave portion is 90° or more (Fig. 2, 30), providing an 
external terminal in the second concave portion of the wiring layer (Fig. 2, 
28), and providing the second concave portion with a width that decreases 
with a depth of the second concave portion (Fig. 2, 30). 
x. Elenius does not teach the formation of a first concave portion at an 
area of the resin layer, the area overlapping the wiring layer, by a first 
process, the formation of a through hole in the resin layer by removing a 
bottom of the first concave portion by a second process, the second 
process differing from the first process, that the first concave portion is 
formed in such a way that an angle between an osculating plane at any 
point of a surface of the first concave portion and a top surface of the 
wiring layer; with the angle being defined outside the first concave portion 
is 90° or more, that the second process comprises dry etching, providing 
the first concave portion with a curved outline at a cross section taken 
along a plane perpendicular to a top surface of the resin layer, providing 
the second concave portion with a curved outline at a cross section taken 
along a plane perpendicular to the top surface of the wiring layer, or 
providing the first concave portion with a width that decreases with a depth 
of the first concave portion. 
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xi. Iwasaki teaches the formation of a first concave portion (Fig. 1 0b, 
55), the formation of a through hole by a second process, the second 
process differing from the first process (Fig. 10c, 53 and Paragraph 128), 
that the first concave portion is formed in such a way that an angle 
between an osculating plane at any point of a surface of the first concave 
portion and a top surface of the wiring layer; with the angle being defined 
outside the first concave portion is 90° or more (Fig. 10b, 55), that the 
second process comprises dry etching (Paragraph 128), providing the first 
concave portion with a curved outline at a cross section taken along a 
plane perpendicular to a top surface of the resin layer (Fig. 10b, 55), 
providing the second concave portion with a curved outline at a cross 
section taken along a plane perpendicular to the top surface of the wiring 
layer (Fig. 10c, 53), or providing the first concave portion with a width that 
decreases with a depth of the first concave portion (Fig. 10b, 55). 

xii. It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to begin the process of etching the resin 
layer of Elenius by forming a first concave portion as taught by Iwasaki in 
order to concentrate the etching process on a specific area, and to form a 
through hole in the resin of Elenius by a second process as taught by 
Iwasaki in order to facilitate a connection to the wiring layer, to form the 
first concave portion in such a way that an angle between an osculating 
plane at any point of a surface of the first concave portion and a top 
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surface of the wiring layer; with the angle being defined outside the first 
concave portion is 90° or more in order to focus the etching process on a 
specific area, to have the second process comprise dry etching as taught 
by Iwasaki in order to easily fabricate the through hole, to provide a first 
and second concave portions with a curved outline as taught by Iwasaki in 
order to create a smooth interface between the external terminal and 
wiring layer, and to provide the first concave portion with a width that 
decreases with a depth as taught by Iwasaki in order to focus the etching 
process on a specific area. 

xiii. With respect to claim 13, Elenius teaches all of the limitation of 
claim 12, but does not teach a concave portion having a curved outline at 
a cross section taken along a plane perpendicular to the top surface of the 
wiring layer. Iwasaki teaches concave portion having a curved outline at a 
cross section taken along a plane perpendicular to the top surface of the 
wiring layer (Fig. 10c, 53). It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to make the concave 
portion with a curved outline as taught by Iwasaki in order create a smooth 
interface for a connection between the wiring layer and the external 
electrode. 

4. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Elenius 
and Iwasaki, in view of Imai (U.S. Patent #5266501). 
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xiv. With respect to claim 3, Elenius and Iwasaki teach all of the 
limitations of claim 1 , but do not teach that the resin layer is formed of a 
thermosetting resin precursor and, prior to step (d), the thermosetting 
resin precursor is heated. Imai teaches a process where a resin layer is 
formed of a thermosetting resin and heated (Col 3 Ln 36-43). It would 
have been obvious to one of ordinary skill in the art at the time the 
invention was made to form a resin layer as taught by Elenius and Iwasaki 
with a thermosetting resin in order to protect the surface of the package. 



5. Claim 4 rejected under 35 U.S.C. 103(a) as being unpatentable over Elenius and 

Iwasaki, in view of Schiltz et al (U.S. Patent #6387808). 

xv. With respect to claim 4, Elenius and Iwasaki teach all of the 
limitations of claim 1 , and furthermore Iwasaki teaches that the first 
process includes irradiation. Elenius and Iwasaki do not teach the 
formation of the resin layer of a resin precursor that is sensitive to 
radiation. Schiltz teaches a resin layer that is sensitive to radiation and is 
developed with irradiation (Fig. 2a, 20 and Col 2 Ln 45-49). It would have 
been obvious to one of ordinary skill in the art at the time the invention 
was made to form the resin layer of Elenius and Iwasaki out of a resin 
precursor that is sensitive to radiation and is developed by radiation in 
order to protect the surface of the package. 



Application/Control Number: 10/801,093 Page 10 

Art Unit: 2826 

6. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Elenius 
and Iwasaki, in view of Kuwabara. 

xvi. With respect to claim 6, Elenius and Iwasaki teach all of the 
limitations of claim 1 , but do not teach a resin layer of a solder resist. 
Kuwabara teaches a resin layer of a solder resist (Paragraph 108). It 
would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide the package of Elenius and Iwasaki with a 
solder resist layer as taught by Kuwabara in order to protect the wiring 
layer. 

7. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Elenius 
and Iwasaki, in view of Hwang et al (U.S. Patent #6455408). 

xvii. With respect to claim 1 1 , Elenius and Iwasaki teach all of the 
limitations of claim 1 , but do not teach forming the second concave portion 
in such a way that an opening thereof is entirely disposed inside the 
through hole. Hwang teaches forming a concave portion in such a way 
that an opening thereof is entirely disposed inside the through hole (Fig. 
17, 78). It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to make the second concave portion of 
Elenius and Iwasaki to have an opening that is entirely disposed inside the 
through hole as taught by Hwang in order to make a better connection 
between the wiring layer and external terminal. 
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8. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Elenius 
in view of Hwang. 

xviii. With respect to claim 15, Elenius teaches all of the limitations of 
claim 12, but do not teach forming the concave portion in such a way that 
an opening thereof is entirely disposed inside the through hole. Hwang 
teaches forming a concave portion in such a way that an' opening thereof 
is entirely disposed inside the through hole (Fig. 17, 78). It would have 
been obvious to one of ordinary skill in the art at the time the invention 
was made to make the concave portion of Elenius to have an opening that 
is entirely disposed inside the through hole as taught by Hwang in order to 
make a better connection between the wiring layer and external terminal. 



9. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Elenius 

and Kuwabara, in view of Iwasaki. 

xix. With respect to claim 22, Elenius and Kuwabara teach all of the 
limitation of claim 21 , but do not teach concaves portion having a curved 
outline at a cross section taken along a plane perpendicular to the top 
surface of the wiring layer. Iwasaki teaches concave portion having a 
curved outline at a cross section taken along a plane perpendicular to the 
top surface of the wiring layer (Fig. 10c, 53). It would have been obvious 



Application/Control Number: 10/801,093 Page 12 

Art Unit: 2826 

to one of ordinary skill in the art at the time the invention was made to 
make the concave portions with a curved outline as taught by Iwasaki in 
order create a smooth interface for a connection between the wiring layers 
and the external electrodes. 



10. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Elenius 

and Kuwabara, in view of Hwang. 

xx. With respect to claim 24, Elenius and Kuwabara teach all of the 
limitations of claim 21 , but do not teach forming the concave portions in 
such a way that an opening thereof is entirely disposed inside the through 
hole. Hwang teaches forming a concave portion in such a way that an 
opening thereof is entirely disposed inside the through hole (Fig. 17, 78). 
It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to make the concave portions of Elenius and 
Kuwabara to have an opening that is entirely disposed inside the through 
hole as taught by Hwang in order to make a better connection between 
the wiring layer and external terminal. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ben P. Sandvik whose telephone number is (571) 272- 
8446. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan Flynn can be reached on (571) 272-1915. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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